Objective: Recent evidence suggests that early or induced menopause increases the risk for cognitive impairment and dementia. Given the potential for different cognitive outcomes due to menopause types, it is important that present research on menopause and cognition distinguishes between types. The aim of this project was to determine to what extent research looking at cognition in postmenopausal women published in one year, 2016, accounted for menopausal type.
M
enopause is defined as the reproductive condition after 12 consecutive months of amenorrhea. 1 For a majority of women, menopause occurs at an average age of 51 years, as a result of the complex hormonal changes that accompany the reduction in ovarian follicles. 2 Along with a drop in circulating hormone levels, menopause is often associated with the experience of hot flashes, night sweats, sleep problems, mood changes, and vaginal dryness. 3 Despite similar symptoms and the common name of menopause, there is, however, no single pathway to the end of menses. In fact, menstruation ceases for different reasons, in different ways, at different time points in the lifespan, with different health risks.
For a small but significant number of women, menopause occurs earlier than the normative age range. 4, 5 Included in this spectrum of menopauses is premature (younger than 40 y), early (between 40 and 45 y), and induced (oophorectomy with or without hysterectomy, bilateral salpingo-oophorectomy [BSO] , the removal of ovaries and fallopian tubes, or ovarian ablation through radiation 6 ). These different menopause types have distinct hormonal changes both leading up to and after the cessation of menses, potentially leading to different health trajectories. Although not considered an induced menopause, hysterectomy with ovarian sparing has been shown to result in decreased ovarian function. 7, 8 Thus, using menopause as a blanket word to describe any ''cessation of menses'' erases these differences in the physiology, etiology, and health outcomes of the many menopauses.
Longitudinal studies of women entering nonsurgical menopause of any type (spontaneous, early, or premature) not on hormone therapy (HT) have shown small decreases in verbal fluency, verbal and episodic memory, attention, and executive function. [9] [10] [11] When adjusting for age and other menopauserelated factors such as symptoms, body-mass index (BMI), 17b-estradiol (E 2 ) levels, and general health, these cognitive differences, however, have not been replicated.
On the contrary, significant cognitive decline is seen when comparing cognition before and after surgery in younger women with induced menopause, particularly in the areas of verbal memory and global cognition. [13] [14] [15] Risk of cognitive impairment is increased for women who undergo induced menopause before age 49 compared with referent women, with risk increasing with younger age at surgery. 16, 17 The earlier the age of induced menopause, the steeper the cognitive decline, particularly in episodic and semantic memory. 14 As well, higher levels of Alzheimer's disease (AD) biomarkers are associated with younger age at surgery.
14 Women undergoing menopause before age 40, regardless of type (induced or POI), have poorer verbal and visual memory compared with women with spontaneous menopause. 18 Given these differing cognitive outcomes, research in menopause and cognition needs to consider the different types of menopause in its design and analysis.
To determine whether or not more recent cognitive literature accounts for the type of menopause in its design and analysis, we reviewed the literature on menopause and cognition in one year, 2016. We then classified the relevant articles and quantified the proportion in each differentiation category. The study design, population, and cognitive results were extracted for each article to gain further information on the studies within each category. In this way, we developed a typology of papers dealing with cognition and menopause based on the type of menopause differentiation. Although this typology is not quantitative, it is also not solely descriptive because there is consideration in each category of how much and how closely the types of menopause are considered. We decided on this approach so readers can make their own judgments regarding the contribution of each study and the reliability of their respective outcomes. Finally, we provide recommendations for future human research on cognition in menopausal populations. Described below is an overview of the distinct menopausal etiologies and associated symptomatology that we used to develop a typology of menopause differentiation.
The many menopauses Spontaneous menopause
Spontaneous menopause (often referred to as ''natural menopause'') is diagnosed retrospectively after a year has elapsed since a woman's last menstrual period (LMP). The majority of women experience menopause between 45 and 55 years of age. 19 Before the cessation of menses, women enter the menopausal transition (perimenopause); cycle lengths become variable as hormone levels begin to fluctuate and gradually fall. 20 With fewer follicles maturing in the aging ovaries, levels of follicle-stimulating hormone (FSH) and luteinizing hormone (LH) become elevated due to disinhibition, although 17b-estradiol (E 2 ) levels become highly variable. On average, the perimenopausal period lasts about 4 years. 1, 21 After the LMP, both E 2 and progesterone remain circulating at very low levels (2-35 pg/mL and 0-0.8 ng/mL, respectively), although high FSH levels stabilize. 1, 22 Postmenopausal women also produce low but stable quantities of androgens such as testosterone, dihydrotestosterone (DHT), dehydroandrosterone (DHA), and dehydroepiandrosterone sulfate (DHAS). 22 In most postmenopausal women, reduction in ovarian hormones is associated with the emergence of physiological symptoms such as hot flashes, night sweats, sleep problems, mood changes, and vaginal dryness. 23 
Premature and early menopauses
Nonsurgical mid-life cessation of menses can occur outside of the expected age range. Entering menopause before age 45 is considered ''early,'' whereas entering menopause before age 40 is designated as ''premature'' and is termed Primary Ovarian Insufficiency (POI). The prevalence of these two types is estimated at about 5% and 1% to 2%, respectively. 24, 25 Progress of early menopause typically follows the same stages as spontaneous menopause. 1 A diagnosis of POI, however, requires two occasions of amenorrhea for over 4 months, accompanied by documented elevation in circulating gonadotrophins (serum FSH concentration >40 IU/L), reduced circulating androgens, and low E 2 levels. 3, 26, 27 In addition, the decline in ovarian function in POI does not compare with spontaneous menopause, as hormone levels can be extremely variable and some women have reported spontaneous return of menses or even pregnancy. 28 There is also an inconsistent and varied symptom experience for women with POI, with additional symptoms like hair loss, dry eyes, cold intolerance, joint clicking, and hypothyroidism. 29 POI and early menopause are often linked to underlying factors beyond gonadal hormone levels. Cigarette smoking, high body mass index, and low socioeconomic status have all been associated with POI and early menopause. 30, 31 POI has been linked with genetic abnormalities, metabolic or autoimmune disorders, infections, and enzyme deficiencies, though it is often idiopathic. 28 Recent research also suggests that women with POI do not report a reduction in menopausal symptoms with aging. 29 Notably, ovary-sparing hysterectomy can reduce the age of menopause by an average of 4 years through compromise of ovarian function, related to age at surgery. 7, 32 A prominent hypotheses for ovarian cessation after uterine removal is that the surgery affects blood flow to the ovaries, 8, 33 but evidence for this is mixed. Other possible causes are that the uterus itself regulates pituitary FSH secretion and thus affects follicle development. 7, 8 It may also be that the condition that led to hysterectomy increases the risk for ovarian failure. Thus, depending on the timing of surgery, gradual ovarian cessation before age 45 due to hysterectomy might be considered noninduced, early menopause.
Induced menopause
Induced menopause refers to the permanent cessation of menses due to the removal of the ovaries, either surgically (removal of the ovaries and the fallopian tubes [BSO] , or of just the ovaries), or ovary ablation via chemotherapy or EDWARDS ET AL radiation. 34 Removal or ablation of the ovaries through any of these procedures is most often carried out for either the treatment of benign ovarian disorders such as cysts, abscesses, endometriosis, ovarian torsion, or as a preventive measure against breast and ovarian cancer. 35 In contrast to spontaneous, early, or premature naturally occurring menopause, endocrine change after oophorectomy or chemotherapy is characterized by an abrupt and total loss of ovarian function. Circulating levels of estrogens and progesterone drop significantly within 24 hours of surgery, whereas levels of FSH and LH surge. 36, 37 Furthermore, women with BSO have a 25% decrease in circulating testosterone levels compared with spontaneously menopausal women. 38 A large proportion of women with induced menopause report more severe symptom experiences compared with those of women with spontaneous menopause. 39 Ovarian removal or ablation is also accompanied by an abrupt onset of symptoms, paralleling abrupt hormonal changes. 39 Symptoms related to induced menopause include rapid onset of hot flashes, vulvovaginal atrophy, mood changes, sleep disturbance, headaches, joint pain, dyspaneuria, and sexual problems. 36, [40] [41] [42] [43] It is important to note that the term surgical or induced menopause is sometimes used to refer to hysterectomy and/or oophorectomy. Ovarian failure after hysterectomy, however, involves gradual changes that take place over many years, unlike the abrupt change associated with induced menopause. 14, 44 Although hysterectomy with ovarian sparing may lead to early menopause in some cases, 32 the surgery itself does not induce menopause and thus should not be termed induced or surgical menopause.
METHODS
This research was conducted according to the principles of the Declaration of Helsinki. To identify studies in postmenopausal women involving cognition, we searched MEDLINE, PsychINFO, and Embase. We used both MeSH terms and keywords to cast the widest net for menopause and cognition studies, and hand-sorted by inclusion/exclusion criteria later. The term menopause was defined to include perimenopause and postmenopause as associated terms, combined with the Boolean ''OR.'' The search terms for cognition were determined by scrutinizing the full MeSH tree and selecting those pertaining to memory, cognition, and learning. The chosen terms of cognition, executive function, learning, memory, language, and problem solving were then reiterated as keywords, using appropriate Boolean syntax. Cognition terms were searched in conjunction with menopause terms using a Boolean ''AND.'' A search limit was applied to remove studies in nonhuman animals, reviews, and those not in English. Year limits were then applied to return papers released between January 1, 2016 and January 25, 2017 (including any online publication ahead of print).
Inclusion criteria were as follows: study conducted in humans, includes postmenopausal women, and at least one cognitive outcome measure.
Exclusion criteria were as follows: editorial or review, society guidelines or position statement, assessment or methodological tool, textbook chapter, non-English paper, publications before January 2016 and after January 2017. Articles were assessed by two researchers for inclusion by title and abstract, and then, for those included, the full text assessed by four.
Defining menopausal typology
To classify menopausal types, we looked for explicit mention of spontaneous or surgical menopause, POI, or descriptive information such as years since menopause or age of LMP. Working with these parameters, a typology was developed to classify the extent to which a study differentiated menopausal types.
When a study considered menopausal type-through reporting, study design, and/or analysis-we called this ''differentiation.'' Four categories were used to classify differentiation further: undifferentiated, demographic differentiation, partial differentiation, or full differentiation (Table 1 ). 1. ''Undifferentiated'' refers to a study that provides no information on menopausal type or time since menopause (TSM). 2. ''Demographic differentiation'' refers to a study that provides some descriptive information regarding the menopausal type, either through reporting mean age at menopause, TSM, or percentage of participants from each menopausal type, but it does not consider these in analysis. 3. ''Partial differentiation'' refers to a study that provides partial information of the different menopausal types either including type of menopause, age at menopause, or TSM and accounting for some of those in the analysis. For example, an article that considers the age at menopause and uses it in the analysis but not the type of early menopause (POI or induced) would be classified as partial differentiation. 4. ''Full differentiation'' refers to a study that reports on the different menopausal types and includes those in the analysis, or includes only one menopausal type. 
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To ensure consistency and reliability of the coding, four people coded all eligible references independently. The four coders discussed any discrepancies to reach a consensus decision before placing a paper in one of the four categories.
RESULTS
Our search yielded 232 potentially relevant articles-175 from MedLine, 46 from PsychInfo, and 11 from Embase. After removing duplicates, the titles and abstracts of 215 articles were screened. One hundred fifty-eight articles were removed based on our screening criteria. The remaining 57 articles were read in full to determine eligibility and classification; 7 articles did not meet inclusion criteria or were inaccessible. This left 50 articles for review: 35 observational studies and 15 randomized control trials (RCTs) (Fig. 1) .
Typology classification 1. Undifferentiated: Thirty-eight percent (19) were classified as undifferentiated (Fig. 2) . None of these studies described the age of or reason for menopause. These included both observational studies (13) and RCTs (6) (Fig. 3) . These studies did not provide details on menopausal types or TSM but four studies noted whether women were in pre-, peri-, or postmenopause either by self-report or FSH level ( Table 2 ). 2. Demographic differentiation: Sixteen percent (8) were classified as demographic differentiation (Fig. 2 ). These included 5 observational studies and 3 RCTs (Fig. 3) . In these studies, the type of menopause was reported as characteristics of the population, but these characteristics were not included in the analysis. In this category, when reported, information on TSM, age at menopause, or proportion of induced menopausal participants for each study can be found in the column labeled ''Age range, menopausal definition and assessment'' (Table 3 ). 3. Partial differentiation: Twenty-eight percent (14) of the total articles had partial differentiation (Fig. 2 ). These included 10 observational studies and 4 RCTs. Within these 14 articles, 6 studies excluded women with induced menopause (both oophorectomy and/or hysterectomy), but included women who went into menopause at both younger and older ages, leaving unclear whether women with early menopause or POI were also included. [70] [71] [72] [73] [74] [75] Five other studies included women's age at menopause or years since menopause as factors in analysis, but gave no descriptive data about or cause of 
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menopause. [76] [77] [78] [79] [80] The remaining 3 articles compared cognitive outcomes of surgical and natural menopause, but did not report or disaggregate the data by the age of menopause for either group. [81] [82] [83] When reported, information on TSM, age at menopause, or proportion of induced menopausal participants for each study can be found in the column labeled, ''Age range, menopausal definition and assessment'' (Table 4) . 4. Full differentiation: Eighteen percent (9 articles) had full differentiation (Fig. 2 ). These included 7 observational studies and 2 RCTs (Fig. 3) . In this category, when reported, information on TSM, age at menopause, or proportion of induced menopausal participants for each study can be found in the column labeled, ''Age range, menopausal definition and assessment'' (Table 5) . We describe these studies in more detail to elucidate the ways in which menopausal types can be fully differentiated.
The 2 RCTs had full differentiation because they only recruited midlife women in spontaneous menopause. One study looked at the cognitive effect of hormone therapy (HT) on women carrying an APOE4 allele compared with those on placebo. They found that women on conjugated equine estrogens (CEE) had lower verbal learning and memory scores than those on placebo, 84 suggesting that CEE is not beneficial for women with APOE4. The other RCT looked at the effect of 2 months of exercise on executive function. This study demonstrated an improvement in executive function following this intervention. 85 Two observational studies had full differentiation because they investigated the effects of TSM or since LMP on cognitive performance. One which recruited only spontaneously postmenopausal women used TSM to calculate total reproductive period and found that global cognition and executive function improved the longer the reproductive period. 86 The other recruited women before menopause, following them annually as they went into menopause (up to 12 y). Time since LMP was used to determine the effect of menopause duration on processing speed and verbal memory. Most women were spontaneously menopausal but a few had surgical menopause, which was controlled for in the analysis. This study found that cognitive performance declined longitudinally with each year after LMP, 87 suggesting that time in menopause negatively affects cognition.
One study in a range of ages likely included both women in spontaneous and early menopause, but differentiated fully by controlling for age at menopause by using time since LMP and chronological age as covariates. They found that lower circulating E 2 was associated with decreased total and delayed visuospatial memory, reduced verbal learning, and lower Mini-Mental State Exam (MMSE) scores, 88 suggesting that E 2 may be important for maintaining cognitive performance.
Three studies from a longitudinal cohort, The New England Family Study, classified menopause using the STRAW þ 10 criteria, comparing cognition and brain activity of premenopausal, perimenopausal, and early postmenopausal women (stage À3b and þ1c) and men. The age of the participants ranged from 45 to 55 years, which suggests that only women in spontaneous menopause were recruited. Strengthening the design, participants with endocrine disorders were excluded, suggesting that participants with POI were also excluded. [89] [90] [91] Without an explicit statement to the contrary, it is possible some participants may have entered early menopause. These three studies found that higher E 2 levels were associated with better working memory and increased task-related hippocampal deactivation and prefrontal cortex connectivity, suggesting E 2 has a role in memory-related brain activation. [89] [90] [91] One study explicitly assessed the effects of type and age of menopause on cognition. Women with bilateral oophorectomy (BO) were compared at baseline and at 2.7 years postsurgery. No significant effect of oophorectomy was observed on cognition or cognitive decline compared with women with intact ovaries. 92 When stratified by age at BO, however, women who had a BO before 45 years had a greater decline in semantic memory and global cognition compared with controls, whereas those with BO after 45 years had lower verbal learning performance at baseline and a greater decline in executive function and visual memory compared with controls. Women with BO after spontaneous menopause did not differ from controls in any cognitive domain. 92 
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DISCUSSION
To clarify the types of menopause used in studying its effects on cognition, we undertook a classification of the 2016 literature on menopause and cognition according to whether or not and how menopausal types were differentiated. We looked for three important dimensions of menopause found to influence cognition: 18, [93] [94] [95] 1. How (type of menopause: spontaneous, early, induced, or POI) 2. When (age at menopause) 3. How long (TSM) According to different permutations and combinations of how these dimensions were used in the design and analysis of studies, we assigned each study a typology: undifferentiated, demographic differentiation, partial differentiation, and full differentiation. We further suggest that ovary-sparing hysterectomy be considered early menopause if the hysterectomy is carried out before the age of 45, due to the fact that it may also lower age at menopause 7, 8 ; the gradual nature of ovarian cessation suggests that it should not be considered induced menopause. 14 A total of 50 research articles were retrieved. We found that 38% of the articles were undifferentiated, 16% had demographic differentiation, 28% partially differentiated, and 18% of the articles fully differentiated. We are aware that many studies used longitudinal data that may have been collected up to 20 years ago using databases that did not collect all the information about menopausal type, and that studies published in 2016 are often carried out 3 to 4 years earlier. Thus, we acknowledge that a lag time in incorporating current knowledge may have played a role in some of the studies not differentiating menopausal types. Although it would have been interesting to compare cognitive outcomes across the four types of differentiation, we believe that the less a study differentiated the type or TSM, the less clear the cognitive outcomes; thus, we do not believe that such a comparison would be informative. However, the studies that differentiated generally showed a significant effect of type and age at menopause, emphasizing the importance of analyzing these dimensions in cognitive research.
Previous literature on differentiating menopausal type
Our study is the first to develop a typology to survey the literature for menopausal differentiation. It is not the first to suggest that it is scientifically important to incorporate these distinctions in the design and analysis of cognitive studies. The growing understanding that early and surgical menopause, especially before age 45, has effects on all aspects of health, especially cognition, 16, 96 has generated numerous papers calling for studying women with early menopause. In particular, continued work by the Rochester Epidemiology Group proposes the differentiation of surgical from spontaneous menopause, especially with respect to the treatment of postmenopausal women who undergo menopause before 45 years old. [93] [94] [95] [96] This has led to the suggestion that women with oophorectomy and POI before the age of spontaneous menopause should be treated with hormone therapy to bring their estrogen levels to levels similar to that of cycling women.
6,93
Clinical guidelines
Clinical guidelines have also focused on differentiating the types of menopause. The 2014 North American Menopause Society (NAMS) guidelines and the 2015 Endocrine Society clinical guidelines reference the importance of considering menopausal types and context in treatment, particularly with respect to cognitive complaints. 3, 6 Based on clinical observation and accumulating research around menopause experience for women, both sets of clinical guidelines advocate differentiating menopausal types: spontaneous (average menopause around 51 y), early (before age 45), premature (before age 40), and induced (ovarian removal or ablation before spontaneous menopause). The clinical recommendations in these guidelines cover therapies for the most common symptoms of spontaneous menopause and, to an extent, spontaneous or induced early menopause. 3, 6 The Endocrine Society cautions against using typical symptom management techniques for women with either premature or induced menopause, due to the lack of evidence specific to these groups, particularly the group with POI. 6 These guidelines are endorsed by many international menopause societies, including NAMS. Within the NAMS guidelines, the only explicit difference in treatment recommendations is for cognitive complaints between spontaneous and induced-postmenopausal women. They recommend that ''[w]omen who undergo oophorectomy before age 48 years may be advised that taking estrogen therapy (ET) until the typical age at menopause appears to lower the risk of dementia later in life.
3 '' The results of our study show that, despite a call for differentiating menopausal context, a large proportion of the recent menopausal research remains undifferentiated, which may preclude successful translation of research into clinical practice.
MENOPAUSE TYPES IN COGNITIVE RESEARCH
These guidelines prioritize level I evidence, or ''good and consistent scientific evidence.'' 3 For treatment recommendations, level I evidence most often comes from double-blind, placebo-controlled RCTs. 97, 98 The 19 articles in this review that did not account for menopausal type included 40% of all RCTs (6 out of 15 total RCTs). Even studies that did take into account some aspect of the guidelines fell short of completely incorporating menopausal differentiation into their design and/or analysis. For example, studies that the recruited older women (60þ) were more likely to not state the reason for menopause or the age at which participants went into menopause. 99, 100 Studies of health conditions other than cognition in menopausal populations, that instead use cognition as an outcome, should begin to shape their studies according to these guidelines. For example, cognitive outcomes after cancer treatment are critically important to understand, and yet our results show that the majority of studies of the cognitive outcomes of cancer therapy (7 articles out of 10) neglected to differentiate the age of menopause or type of menopause. This is a problem for noncancer studies as well because many of them recruit participants from clinics, suggesting that there might be an overrepresentation of women with induced menopause in those studies. For example, in demographically differentiated studies, we observed that proportions of induced postmenopausal women ranged from 17% to 25% when reported (Table 3) , significantly surpassing our best calculation for the frequency in the general population (approximately 6%, as derived from the Women's Health Initiative study 4 ). We found that research which fully differentiated menopausal context yielded clinically relevant findings. Although comparing cognitive outcomes across typologies was not feasible due to the wide range of cognitive outcomes, clinical populations, and mixed menopause reporting, we wanted to focus on one study that emphasized the value of differentiation and found significant differences. Kurita et al compared induced and spontaneous menopause, and found no significant cognitive differences when induced menopause (oophorectomy-ever) was analyzed as a pooled sample, but revealed worse verbal and spatial memory in women with earlier induced menopause after splitting the group into age at oophorectomy. 92 Furthermore, they controlled for factors disproportionately present in early or induced menopause that are also known to affect cognition-BMI, education, race/ethnicity, smokingpotentially contributing to greater validity of their findings. 92 In cardiovascular research, this greater specificity is viewed as important to understanding the outcomes of induced menopause; 6 for example, further covarying for age, race, education, BMI, and other health-related factors revealed an increased risk of diabetes in women with combined hysterectomy -oophorectomy compared with women who had spontaneous menopause or hysterectomy only. 101, 102, 103 This demonstrates that demographic specificity, even within a menopause type, strengthens the evidence for clinical evaluations and treatment.
Recommendations for future clinical studies
Consider menopause types as part of the research design. Differentiate menopauses according to the Endocrinology and NAMS guidelines and use the terminology consistently (POI, early, induced, ovary-sparing hysterectomy, spontaneous). Acknowledge and describe menopausal population fully in research methods by collecting the following information: chronological age; age at menopause or how long a person has been in menopause; whether it was induced or spontaneous; if induced, if it is due to drug treatment (eg, chemotherapy) or ovarian removal; and other demographic information associated with the many menopauses: BMI, education, race/ethnicity, and smoking. Include demographic information mentioned above even when using physiological measures of menopausal transition (FSH, E 2 levels).
To acquire strong evidence to inform clinical guidelines for the treatment of different types of menopause, studies need to make explicit choices in design, recruitment, and analysis to account for menopausal types. When reporting, it is critical to clearly describe the distribution of menopausal types and age at menopause. In analysis, best evidence comes from disaggregating the types of menopause. Even if there is no hypothesized difference in outcomes between the types of menopause, it is better to confirm there is no difference than assume there is none. The first step is to acknowledge that there are many menopauses.
Strengths and limitations of the current analyses
This is the first review of the literature to provide a thorough analysis in one year of publications of how menopause is conceptualized and analyzed in studies of cognition in postmenopausal women. This analysis allows for a novel perspective on menopausal research that generates specific recommendations to further our understanding of the specific effects of the many menopauses on cognition.
To thoroughly review the literature, we focused on studies of cognition and menopause published in 2016. Although it is possible that more recent publications or studies outside of cognition may have more fully differentiated papers, we believe that one year and one domain gives an in-depth understanding of the variations in the research questions, design, and analysis. As is the case in most scientific research, the studies included in our analysis were based on data collected a number of years ago when the awareness of the different outcomes of different types of menopause were not well understood. That being said, the absence of menopausal information should be acknowledged.
We included some studies that were not specifically about the effects of menopause on cognition, but rather studies that simply looked at cognitive performance in postmenopausal women. For example, many of the studies of cancer treatment in postmenopausal women focused more on cognitive EDWARDS ET AL changes after treatment rather than after menopause. These studies were important to include because they still studied cognitive function in different types of menopause. We note that, although it is challenging to always adopt the perspective that includes the variations in menopause when it is not explicitly the focus of the study, it would add richness to these studies to be clear about the age of, reason for, and TSM.
A limitation of this paper is that we were not able to quantify potential differences in cognitive outcomes across differentiation typologies. We felt that to do so would not yield meaningful results precisely because menopausal criteria were not clear except in the category of full differentiation. We instead focused on a series of studies in the same women that ultimately did fully differentiate to good effect. Our study did, however, establish a typology which future studies can use as a weighting scale in future meta-analyses that take multiple years into account. Ideally, further research would examine differences in cognition across menopause types to clarify risks and outcomes for all types of menopause, particularly in women with nonspontaneous menopause.
The current analysis presents only quantitative research on cognition in postmenopausal women. This could be explained in part because our search terms did not pull up any qualitative studies that were specifically exploring cognition. Mixed method approaches have the advantage of gaining information that is richer and contextualized by revealing different aspects of the same issue, allowing for important insights to be gained that might otherwise be invisible. Thus, qualitative studies of women's own sense of their cognitive abilities in the many menopauses would be an important area to explore.
CONCLUSIONS
There is no single pathway to the end of menses. Menstruation ceases for different reasons, in different ways, at different time points in the lifespan, with different symptom experiences and health risks. Differentiating between menopausal types in research is an important step toward clarifying the uniqueness of menopause experience for each woman. Acknowledging menopausal types in design and analysis is an important next step for clinical research. The absence of menopausal differentiation in one year of research alone suggests that menopause remains for many a monolithic and uniform process. When taking the many menopauses into account, differences in memory and cognitive outcomes are seen for each type of menopause. Explicitly acknowledging the many menopauses will allow for more rigorous clinical research and the development of clinical guidelines that are applicable to each type of menopause in all women.
